1 Figure S1 . Cytometry study of the experiment described in Figures 2C-D and 3 . The wild-type (BY4741) cells grown asynchronously were synchronized at START by a treatment with α-factor for 2 hours at 30°C (time 0). Cells were then released from the arrest at time 0 by washing out the α-factor. Samples were taken at different time points to analyze DNA content by flow cytometry and the proportion of unbudded cells by optical microscopy. The percentage of unbudded cells at each point is indicated. Other samples were taken at the same time points to perform the estimations represented in Figure 3 . Table showing all the biological relevant data from these strains used throughout the present study.
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C)
A) B) Figure S5 . Study of the influence of vacuole size on the measured cytoplasmic volumes. It is known that vacuole size is strain-dependent and that it also increases slightly faster than the total cell volume (Chan and Marshall, 2014) . However, we found that if we corrected the data in Figure S3 by the vacuole size effect, the proportion of cell size between the different strains showed almost no change. It is noteworthy, however, that our volume calculations made by a Coulter-Counter device (median value of >30,000 cell population) gave a different value from that obtained by the original authors by microscope imaging of 100 cells (Storchova et al., 2006) . We found that volume increased less than the average DNA amount per cell (see Supplementary Figure S4C ), unlike that found by them. We do not know the reason for such discrepancy, but we are confident with our results because the increase in volume and ploidy, by microscope imaging, in another genetic background was not shown to be proportional (Galitski et al., 1999 Figure S6 . Analysis of the gene functional groups with differential behaviors as regards the average population. The genome-wide experimental data set used for the global SRII calculation was used to calculate individual gene profiles as regards cell volume. This genomic gene set was ordered by the slope values of the linear regression lines. This ordered set was analyzed by a gene set enrichment analysis to find Gene Ontology (GO) functional categories that were significantly biased toward the top of the ordered list (genes decreasing more slowly than the average) or to the bottom of the list (genes decreasing more quickly than the average). Note that the average population SRII displays a decreasing behavior ( Figure  5A , blue dots).
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A) B) Figure S7 . Global mRNA stability calculation by transcriptional shutoff with thiolutin in a series of polyploid strains. Cells were grown in rich media until the exponential phase. Immediately after taking the t0 sample, 5 µg/mL of thiolutin were added to the media and three additional time points were collected after shutoff (5, 12, and 25 min). A) Example of an experiment for global mRNA half-life (HL) determination in n-4n strains. B) Plot of the HL calculated from a series of 2-3 experiments identical to that shown in panel A showing the average value (fold with regard to haploid strain) and SD with regard to cell volume (see Figure S4C ). Related to Figure Let X and Y denote the number of free and bound RNA polymerase at equilibrium, respectively. Then, these variables satisfy the following constraints:
Solving these equations gives the following number of bound RNA poly-
Next we try to simply the above expression. Note that (3) is a monotonically increasing function with respect to size, with the following properties
Furthermore,
Assuming a Michaelis-Menten form for the function (3) with the exact same properties as in (4)- (6) yields
which essentially is the nascent transcription rate (nTR).
Scenario I: If RNA polymerase concentration R c is small, and large number of DNA target M , then
and nTR becomes size-dependent and proportional to number of RNA polymerase.
Scenario II: If RNA polymerase concentration R c is large, and low number of DNA target M , then
and nTR becomes size-independent but dependent on the number of DNA targets.
Scenario III: In the above scenarios we have assumed that the total RNA polymerase concentration R c is constant. Now consider an alternative assumption, where the total number of RNA polymerase molecules is constant (hence, concentration decreases with volume as seen in data). Assuming the system operates under scenario II, replacing R c by R n /V in Eq. 3
nT R ≈ R n (10) which is size-independent, and nTR per genome copy will decrease with increasing ploidy.
